Purpose: To assess for improvement in the screening and management of overweight and obesity in the past 5 years among Obstetrician-Gynecologists (OB-GYN), Family Physicians (FP), and Pediatricians (Peds).
Introduction
Obesity is the most common chronic disease in the United States and affects more than 600 million adults worldwide [1] . Over two-thirds of American adults are overweight (body mass index [BMI] ≥ 25 kg/m 2 ), along with about 15% of children aged 2-19 (sex-specific BMI-for-age between the 85th and 94.9th percentile) (2, 3) . Further, one-third of adults and 17% of children are obese (BMI ≥30 kg/m 2 in adults, and sex-specific BMI-for-age ≥95th percentile in children) (2, 3) .
The health burden of pediatric obesity is concerning, particularly since children with obesity are less likely to have healthy BMIs as adults [4] . While adult obesity still exceeds childhood obesity in the US, the percent increase in childhood obesity has been greater than that among adults in the past few decades: the relative annual increase between 1971 and 2002 has been reported at 4% in children aged 10-17 years and 1.4% in adults [5] .
The health risks of overweight and obesity in adults are well established, including type II diabetes, hypertension, coronary artery disease, stroke, and some cancers [6] . Obesity in children carries similar risks, including type II diabetes, hypertension, and dyslipidemia [7] . Health risks specific to females with overweight and obesity include polycystic ovarian syndrome, anovulation, infertility, and endometrial cancer [6] . Obesity during pregnancy imparts risks to both mother and child, such as gestational diabetes, cesarean section and congenital anomalies [6] . Moreover, children of mothers with obesity have an increased risk of obesity in adult life and increased all-cause mortality [6] .
Given the burden of disease incurred by overweight and obesity, national guidelines exist to aid clinicians in managing these conditions. As early as 1998 the National Heart, Lung, and Blood Institute had developed guidelines for categorizing patients by BMI, waist circumference and risk factors; assessing patient motivation to lose weight; and following a treatment algorithm including dietary counseling, physical activity, behavioral therapy, medication, and surgical therapies [8] . These guidelines were recently updated in 2013 by the American Heart Association Task Force on Practice Guidelines (AHA), the American College of Cardiology (ACC), and The Obesity Society (TOS), based on evidence from the National Heart, Lung, and Blood Institute [9, 10] . The updated guidelines suggest that height, weight and BMI be measured in all adults annually, and in addition, for adults with overweight and obesity, waist circumference should be measured annually [9] . Patients with the cardiovascular risk factors of dyslipidemia and hypertension, in addition to overweight and obesity, should be counseled on comprehensive lifestyle interventions that incorporate reduced caloric intake and increased physical activity [9] . Pharmacotherapy should be considered in patients with BMI ≥ 30 or BMI ≥ 27 with comorbidities [9] . Patients with a BMI ≥ 40 kg/m 2 or with BMI ≥ 35 kg/m 2 and comorbidities who have not benefited from lifestyle modification with or without pharmacotherapy should be counseled about bariatric surgery and referred to a specialist [9] . The guidelines also highlight the need for primary care physicians to work closely with their patients to develop individualized care plans that incorporate referrals to professionals trained in nutrition and behavioral psychology [9] .
Other national medical organizations have provided recommendations or statements to providers including the American Academy of Pediatrics (AAP), the American College of Obstetrics & Gynecology (ACOG) and the American Academy of Family Physicians (AAFP) [11] [12] [13] [14] [15] [16] [17] . Each AAP publication promotes the use of sex-specific BMI percentile for age to screen for overweight and obesity after age 2 [11, 15] . Physicians have been encouraged to monitor for excess weight gain relative to linear growth, to assess diet and activity levels, and to encourage healthy behaviors in all patients [11, 15] . Based on the ACOG and AAFP recommendations, physicians have been advised to identify patients with overweight and obesity using height, weight, and BMI, and to counsel them about dietary modification and physical activity.
Despite these recommendations, studies suggest that only 25-50% of patients with overweight and obesity are identified and counseled by their physicians [18] [19] [20] [21] . However, the majority of studies have relied on self-reported data from physicians and patients, [20] [21] [22] [23] [24] [25] [26] and most of the existing literature contains data obtained prior to the release of the updated AHA/ACC/TOS guidelines in 2013 [20] [21] [22] [23] [27] [28] [29] [30] . In our study, we examined trending data gathered from objective chart review to determine obesity identification and management before and after the updated guidelines were released.
Methods
FP, and Peds, between January 1, 2011 and December 31, 2015 were reviewed. This study was undertaken with approval by the Wright State University Institutional Review Board.
Charts were selected using a random number generator. Inclusion criteria included adults 18 years and older with a BMI ≥ 25 kg/m 2 (n=100) and children five years and older with a sexspecific weight-for-age ≥ 85 th percentile (n=50). Weight-for-age was used in place of BMI-for-age because it was most commonly recorded in the Electronic Medical Records. When weight-forage was not recorded, it was calculated by the investigators. Pediatric measures of weight were adjusted for age and sex. Following inclusion, information was gathered from the first visit of the year and from all subsequent follow-up visits to the designated care center in that calendar year.
Information abstracted from the charts included demographics (sex, age, race), anthropometric parameters (height, weight, BMI, waist circumference, waist-to-hip ratio), diagnostic and screening information (diabetic screening, metabolic panel, lipid panel, endocrine screening), and information about counseling and referrals. Screening for diabetes was defined as performance of any of the following: blood glucose, hemoglobin A1C, and/or glucose tolerance testing. Endocrine screening was defined as lab testing for thyroid stimulating hormone, follicle stimulating hormone or luteinizing hormone. Counseling was defined as a documented discussion about weight, nutrition, pharmacologic therapy, and/or bariatric surgery. Referrals were defined as a referral to a nutritionist or registered dietitian, psychological counselor, or a bariatric surgeon.
Statistical analysis was performed using IBM SPSS statistical package 24. Chi-square analysis, t-test, and ANOVA were used as appropriate with a significance level of α <0.05.
Results

Demographics
Seventy-five percent (n=113) of charts reviewed were from female patients. The average age was 41.5 ± 16.4 years for adults, and 10.9 ± 3.8 years for children. Of adult patients (n=100), 45% (n=45) had BMI 25-29.9 kg/m 2 , 18% (n=18) had BMI 30-34.9 kg/m 2 , 20% (n=20) had BMI 35-39.9 kg/m 2 , and 17% (n=17) had BMI ≥ 40 kg/m 2 . In pediatric patients (n=50), 16% (n=8) had a weight-for-age between the 85 th and 94.9 th percentile and 84% (n=42) had a weight-for-age at or above the 95 th percentile. Ethnic distribution of all 150 participants included Caucasian (47%, n=70), African American (45%, n=68), Hispanic (4%, n=6), and other (4%, n=6) ( Table 1) .
This was a retrospective c hart review study. T he c harts of patients seen at three Midwestern academic practices, OB-GYN, 
Screening, counseling and referral
All patient charts (n=150) had a BMI recorded, and 90% (n=45) of children's charts also recorded weight-for-age percentiles. No providers recorded waist-to-hip ratio or waist circumference. Other screening and diagnostic tools for obesity and related conditions were measured inconsistently. Overall rates for diagnostic testing were 27% for metabolic panels, 33%
for diabetic screens, 36% for lipid panels, and 29% for endocrine screens. Rates varied significantly between specialties for metabolic and lipid panels. FPs were more likely to order metabolic panels for both their adult (42%, n=21) and pediatric (39%, n=11) patients with overweight and obesity (p<0.001). OB-GYNs were less likely than the three other specialties to order lipid panels (p<0.001) ( Table 2 ). Providers of all specialties provided counseling regarding weight loss (51%, n=77) and nutrition (49%, n=72) more often than regarding medical treatment (1%, n=2) or surgical therapy (<1%, n=1). Peds (91%, n=20) and FP-P (97%, n=27) visits were more likely to include discussion on weight issues compared to OB-GYNs (30% n=15) and FP-A (30%, n=15) visits (p<0.001). Peds (86%, n=19) and FP-P (93%, n=26) visits were also more likely to include nutritional counseling compared to OB-GYNs (24%, n=12) and FP-As (32%, n=16) (p<0.001). In contrast, there were no differences in discussion of medication or surgery between specialties. Of adult patients with BMI ≥ 40 kg/m 2 (n=17), only 6% (n=1) had a discussion of bariatric surgery. Of all adult patients (n=100), only 2% (n=2) had a discussion of pharmaceutical therapy. Consistent with guidelines, there was no counseling with respect to medication use or bariatric surgery with pediatric patients (Table 3) .
Nutritionist or dietitian referrals (11%, n=17) were more common than referrals to psychological therapists (8%, n=12) and bariatric surgeons (<1%, n=1) among all specialties (n=150). FP-Ps (21%, n=6), Peds (18%, n=4), FP-As (14%, n=7) were significantly more likely than OB-GYNs (0%) to refer their patients to a nutritionist or dietitian (p<0.02). There were no significant differences between specialties in referral to psychological therapist or bariatric surgeon. As expected, no pediatric-aged patients were referred to a bariatric surgeon (Table 4) .
Trends over time
Based on the selection of patients from the random number generator, charts were collected from 2011 (n=21), 2012 (n=9), 2013 (n=75), 2014 (n=28) and 2015 (n=17). During the years studied, there was no improvement in any of the parameters evaluated across all specialties studied over the five-year period ( Table 5 ). The only statistically significant changes were declines in the overall study prevalence of endocrine screens (38% in 2011 vs. 12% in 2015) (p<0.05) and diet discussions (71% in 2011 vs. 29% in 2015) (p<0.05). 
Referral to bariatric surgeon 0 (0%) 0 (0%) 0 (0%) 1 (4%) 0 (0%) NS
Discussion
Our findings suggest that overall there was no observed improvement over time in physician practices related to addressing overweight and obesity with patients. Physicians caring for pediatric patients were more likely to provide weight and nutritional counseling than physicians caring for adult patients. Furthermore, Peds, FP-P and FP-A were each more likely to refer patients to a nutritionist or dietitian than OB-GYN.
Obesity screening and management practices have been widely studied among Peds. A 2009 survey of Peds revealed that fewer than half of clinicians identified and managed obesity correctly: 46% of physicians reported calculating patient BMI routinely, and 31% knew the definitions for pediatric overweight and obesity [19] . Another study revealed that Peds identified obesity 53% of the time, however when obesity was identified, 71% provided nutritional counseling and only 22% referred to a dietitian [27] . The authors reported that identification of children with excess weight was perhaps related to the degree of overweight, as Peds recognized only 27% of children with overweight compared to 86% of children with obesity [28] . A more recent 2015 study revealed a lack of improvement, with documentation of obesity 34% of the time, and appropriate dietary recommendations given 11% of the time [31] .
Screening for complications of obesity is also an integral part of management, though recent studies show sub-optimal screening practices. Twenty-two percent of patients with obesity were screened for diabetes, liver, and lipid abnormalities; 52% were screened for only glucose abnormalities; 30% for only liver abnormalities; and 41% for only lipid abnormalities [29] . Other studies revealed that just 4% were screened for diabetes, 9% for lipid abnormalities, and 2% for liver abnormalities [30, 32] .
With respect to obesity screening and management by providers of adult patients, obesity was detected in 38% of patients and appropriate counseling was provided to less than 25% of patients, according to a national 1995-1996 survey [20] . A 2008 study of primary care providers showed that overall, 49% reported measuring BMI regularly; fewer than 50% provided weight, diet, or exercise counseling; and fewer than 10% referred their patients to nutritionists or other providers [21] . FP-As were most likely to report measuring BMI regularly compared to other adult specialties [21] . OB-GYNs and FPs were both less likely than internists to provide weight counseling to their patients with chronic disease [21] . OB-GYNs were also more likely than FPs and internists to report never having assessed their patients' diet or exercise habits [21] .
Other studies report that while 100% of surveyed physicians state that they discuss weight management with their patients with overweight and obesity, just over half of these patients reported having such a discussion with their doctor [18] . Physicians fail to initiate weight loss conversations for a variety of reasons. Some physicians feel ill equipped to advise their patients on weight loss, either from a lack of training or a lack of access to nutritionists or other specialists for referral [33] . Moreover, some physicians feel pessimistic about their patients' motivation or ability to lose weight [22] .
Given the increasing awareness of obesity and the widespread promotion of the 2013 AHA/ACC/TOS guidelines, an improvement in management practices was expected. However, our findings did not support this hypothesis. Furthermore, our findings revealed a decline in a few management trends over 2011-2015, which is in conflict with a study from 1999-2008, which found an increase in parents reporting that they were told their child's overweight or obese status by their pediatric provider [23] .
At the practices studied, auxiliary staff measure patient height and weight, and BMI is automatically calculated in the Electronic Medical Record, making BMI a convenient tool for obesity screening. However, central adiposity is more highly correlated with cardiovascular risk factors than peripheral adiposity, and this distinction can be overlooked by BMI. Waist circumference is a more reliable indicator of central adiposity, but measurements vary with patient posture, respiration, abdominal wall tension, and stomach contents, making this method more difficult for providers [34] . More education and standardized procedures may be needed to make alternative measures of obesity more feasible to collect.
We attempted to objectively collect data from physician charts, providing a more accurate picture of practices than selfreported studies. Furthermore, we compared physician practices among several different specialties, again lending more credibility than single-specialty studies. However, we recognize that our study is limited by a small sample size, with potential limits in the generalizability of our results. Also, there was significant variability in the number of charts reviewed per year, which may have adversely affected our trends analysis. Another limitation is that it is also possible that discussions regarding obesity management, diet, exercise, etc., were not documented in the chart. In spite of these limitations, this study suggests that overweight and obesity management is lacking despite recently updated guidelines. Indications for future research include larger-scale studies of physician practices across specialties to assess how obesity management compares across larger populations.
Conclusion
Screening for and treatment of obesity by physicians is an important aspect of curbing the obesity epidemic. Weight counseling and pharmacotherapy are proven to produce modest weight loss (3-5 kg) and improved health outcomes, while bariatric surgery produces more dramatic weight loss (10-15 kg) [35] . Particularly for pediatric patients, preventing childhood obesity is imperative since children with obesity are more likely to become adults with obesity [36, 37] . While national guidelines provide an effective screening and intervention tool for overweight and obesity management, our findings suggest that there remains significant room for improvement, particularly in providers caring for adult patients. Peds and FP-Ps may be more sensitive to the need for managing obesity than OB-GYNs and FP-As, and the other disciplines could learn from these findings.
